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507 563te] AT thdel 3= o] & 74 <l
T4 (Spherical group: AcrySof SAG0AT
Aol 29 33¢, Bl AFFA AT (Aspheric
group: Tecnis Z9003 AF¥+*) o] 217 23<ko|A
BT 259 fFike 9 ATFAA adess ’\]
& e eSS e R, WU 9o & Q33
Aol Q= B¢ ‘/} A& ol °§ﬁ£ A = e 4

(¢}

hﬂ Tecnis Z9003 A
o T+ :;1\_ ) -FF% il(AcrySof SAGOAT) A
o7 F& Helow F W s oi xFEdE T
A o R FeS AP

0.5% proparacaine hydrochloride(Alcaine,
Alcon laboratories, Fort Worth, TX)E A}-&-3}
o At viH & 3 mm 3719 0|5 TP A B
< UEYeH e Y AEEE Y F 26 G FA
A ohd AUNE JAE AHESE 5.5 mm AR ¢
AR AYWAE A3t FA R A
F HPAAL AHgete] SRS ABste] £
3 245 EY3da 78 25ES Ao 74
A g ez faloz 2eadr. 2898 o8

TAAFEEE ARESt A S AlAs e |
oblE FAAl 2AL BFFAVIE o183t AAS
o FAAG W B FEAE 8] AA & P
E2E FASL TtEYAE ol &t JAFFHAE T
el Adetler ol #7FU7IE Tl IF A
=25 AASNY. Fed/hdL EetA ¥a BY
Yoz AN & ol FFe oA AA HAH
HEE st Feds 2 2ol A FAE A
Faloltt.

P

< 3 3/M¥A o) Ray tracing 4el iTrace
(Tracey technology, Houston, TX) 2} Automatic
retinoscope W4?l OPD scan (Nidek Co., Ltd.,
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Aichi, Japan)®] F 7HA AE & #3Y FAAE
AHEEtY & F FAE ST A 2Es ¢
7] Y3l GAAA, 5F FAF 4 mm 99 2 6 mm
FNA 27 Al tHe™ 6 mm PG HARE A

57 /\]-O}Oﬂli} =49 F2= Zernike A= 4/‘]

5}93\ ™, 79 $2}H(spherical aberration, SA), 43

9 3 3’-‘3} F2}H(vertical and horizontal coma

aberration, coma 7 and coma 8), & 19 29

RMS (Root mean square of total higher order

aberrations: 3rd to 6th order, RMS HoA), ¥

F2te] RMS (Root mean square of total

aberrations, RMS Total) & =439t 2449 4=

2b el disixe SHl AR T A7 Al S s

715 o838t = HA S F2F(ocular aberration)

o} ¢k W =2k(internal aberration)S wWE E4

B
<= 5 IRl S =EAAE PHEO8A](spherical

equivalent, SE) ¥ HugA g (logMAR)S =

AstHom FACT #E #219] Optec 6500(Stereo

optical Co., Inc., Chicago, IL) 29& Al&-3to]

RIE AALE AlSHE T tiRtE Arks S5 EE

HA](mesopic condition: 3 cd)$} A2l (photopic

condition: 85 cd)Z Yol Stk 12]al iTraces

ARESEe] 6 mm G FellA e MEHD7]5(Modulation

transfer function, MTF)S =33t}

EAsHA B2 SPSS 11.5 for Windows (SPSS

Inc., Chicago, IL)E AME3IATH F 1§ AlololA

o] HlwE Student t-test2 At FATH 9

Aol 7158 p0.05Z 3Tt
Z at
MR AFAA E9 TH ABLRA 210l A
# ol % F AYAS) TANSH 3 A AN
o AXHOZ {23t zFo]7} gt (Table 1).

= 24
— &
& F INEA] FAE iTraceZ S 27 77}
%/}:]l 4 mm ngoﬂ 1‘1: -’FZ]‘ ._1__1:’]“ —rX]- coma 7)9} 7

Table 1. Comparison of sex, age, manifest refraction, BCVA between spherical I0L-implanted group and aspherical IOL-

implanted group

Spherical Aspherical P
Sex (M:F) 12:17 10:11
Age 61.30+13.69 59.43£15.32 0.634
MR¥* (SE# ) -0.3940.91 -0.70+0.53 0.151
BCVA* (logMAR) 0.08+0.17 0.04+0.08 0.290

* MR=manifest refraction;, ' SE=spherical equivalent;

¥ BCVA=best corrected visual acuity.
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Table 2. Comparison of ocular and internal aberrations measured by iTrace aberrometer between spherical IOL-implanted group
and aspherical IOL-implanted group

Optic zone Zernike’s coefficients Spherical Aspherical p
4 mm ocular aberration RMS Total” 0.601+0.339 0.671+0.485 0.527
RMS HoA® 0.306+0.163 0.360+£0.279 0.410
coma 7 -0.098+0.122 0.041+0.155 0.000"
coma 8 0.024+0.124 0.049+0.104 0.430
SA' 0.114+£0.062 -0.00240.073 0.000"
Internal aberration RMS Total 0.532+0.243 0.522+0.277 0.892
RMS HoA 0.268+0.142 0.325+0.259 0.341
coma 7 -0.115£0.106 0.008+0.119 0.000°
coma 8 0.008+0.085 0.023+£0.104 0.568
SA 0.040+0.039 -0.058+0.066 0.000"
6 mm ocular aberration RMS Total 1.783+0.812 2.000+1.364 0.527
RMS HoA 1.256+0.687 1.334+1.050 0.773
coma 7 -0.348+0.429 -0.098+0.459 0.055
coma 8§ 0.174+0.338 0.041+0.419 0.220
SA 0.516+0.339 -0.04840.292 0.000"
Internal aberration RMS Total 1.566+0.901 1.536+1.047 0914
RMS HoA 1.065+0.723 1.320£1.008 0.336
coma 7 -0.303+0.450 -0.11340.329 0.111
coma 8 0.126+0.335 0.010+£0.419 0.286
SA 0.169+0.275 -0.328+0.257 0.000"

* p<0.05; "RMS Total=root mean square of total aberrations.; ¥ RMS HoA=root mean square of total higher order aberrations
(3rd to 6th order); §SA=Spherical aberration.
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Figure 1. Ocular and internal aberrations of spherical and

aspherical IOL-implanted groups at

4-mm pupil zone

measured by iTrace. (*p<0.05; "RMS Total=root mean

square of total aberrations; ¥ RMS HoA=root mean square of

total higher-order aberrations from 3rd to 6th order; ' 7th

coma aberration; T8th coma aberration; #SA:spherical
aberration)
W F=3; 359 & AA| 2 ocular aberration)<}

H X

A

BB £2}H(internal aberration) =5 vl
ANFFAA Fo] 71 AFFAAT Bt o B
o™ (p{0.000) Z4=F4A 6 mm FGolH=
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=4
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Figure 2. Ocular and internal aberrations of spherical and

aspherical IOL

measured by iTrace. (*p<0.05;

implanted groups

at
,,

6-mm pupil zone
. RMS Total=root mean

square of total aberrations; ¥ RMS HoA=Root mean square

of total higher order aberrations from 3rd to 6th order; ® 7th

coma aberration,

aberration)

8th

coma

aberration;

*SA=spherical

HFA Q1A A TollA] T @Al S = A3(p<0.000),
Z AxAMe SAHSE {Fo3t AtolE Ho|A] &
H(Table 2, Fig. 1, 2).
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Table 3. Comparison of ocular and internal aberrations measured by OPD scan aberrometer between spherical IOL-implanted

group and aspherical IOL-implanted group

Optic zone Zernike’s coefficients Spherical Aspherical P
4 mm ocular aberration RMS Total' 0.802+0.553 0.792+0.390 0.937
RMS HoA" 0.319+0.184 0.374+0.345 0.440
coma 7 0.046+0.081 0.031+0.109 0.541
coma 8 0.017+0.113 0.009+0.073 0.783
SAY 0.103+0.061 -0.022+0.053 0.000*
Internal aberration RMS Total 1.185+1.457 1.49142.009 0.511
RMS HoA 0.653+0.536 0.863+1.433 0.443
coma 7 0.022+0.142 0.012+0.124 0.772
coma 8 -0.002+0.139 -0.002+0.105 0.991
SA 0.035+0.091 -0.110+0.163 0.000*
6 mm ocular aberration RMS Total 2.769+2.014 2.025+1.208 0.119
RMS HoA 1.051+0.885 0.957+0.626 0.664
coma 7 0.111+0.306 -0.045+0.392 0.101
coma § 0.044+0.299 0.019+£0.130 0.709
SA 0.416+0.235 -0.220+0.429 0.000*
Internal aberration RMS Total 2.412+1.564 1.851£1.079 0.140
RMS HoA 1.438+1.076 0.925+0.619 0.039*
coma 7 0.219+0.537 0.099+0.277 0.308
coma 8 0.020+0.362 -0.019+0.199 0.634
SA(internal) 0.074+0.268 -0.421+0.437 0.000*
* p<0.05; "RMS Total=root mean square of total aberrations; ¥ RMS HoA=root mean square of total higher order aberrations

(3rd to 6th order); §SA=spherical aberration.
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2.500 F -
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um 1500 M aspherical
1.000 ] T
0.500 :I ' il * *
0.000
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st Q_Q [ Q@ Q§ [

Figure 3. Ocular and internal aberrations of spherical and
aspherical IOL implanted groups at 4 mm pupil zone
measured by OPD scan. (*p<0.05; RMS Total=root mean
square of total aberrations; * RMS HoA=root mean square of
total higher order aberrations from 3rd to 6th order; $7th
coma aberration; '8th coma aberration; *SA=spherical

aberration).

=27 Fol %LU& AFFAAT Bet of @
o p¢0.000), 6 mm %

(
—?Xéiﬂ?&ﬂ AR B 39 3
°]

3.000 T * O spherical
1T T M aspherical

Figure 4. Ocular and internal aberrations of spherical and
aspherical IOL implanted groups at 6-mm pupil zone
measured by OPD scan. (*p<0.05; "RMS Total = root mean
square of total aberrations; *RMS HoA = root mean square
of total higher order aberrations from 3rd to 6th order; ® 7th
coma aberration; "8th coma aberration; i:tSA:spherical

aberration).

o]Z Ho|x| ?%9}‘:}(Table 3, Fig. 3, 4)
T 27 & 3 3MLEA Y] duIfE HAF A3 FF
Tx Ao} HA Y] BE I GGelA vl H
AFFAA o] 79 AFFAHA Fro ¢ U2 HA
AAE Yehll= 3¢S BYa, olF TeEx2BA A
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Figure 5. Contrast sensitivity test result of spherical and
aspherical IOL-implanted groups in mesopic condition (*p<0.05).
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Figure 6. Contrast sensitivity test result of spherical and
aspherical IOL-implanted groups in photopic condition (*p<0.05).
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FAZeR o ol 1ATH(p=0.033/
p=0.038)(Fig. 5, 6).
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Figure 7. Modulation transfer function (MTF) of spherical
and aspherical IOL implanted groups at 6-mm pupil zone
(*p<0.05).
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Table 4. Comparison of modulation transfer function measured by iTrace scan at 6 mm optic zone between spherical

I0L-implanted group and aspherical IOL-implanted group

Spatial frequency Spherical Aspherical P
5 0.156+0.105 0.276+0.158 0.005*
10 0.067+0.045 0.103+0.487 0.011*
15 0.040+0.014 0.054+0.022 0.020*
20 0.028+0.014 0.040+0.018 0.017*
25 0.022+0.010 0.030+£0.013 0.017*
30 0.018+0.009 0.023+0.009 0.048*

* p<0.05.
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=ABSTRACT=

Wavefront and Visual Function Analysis After Aspherical and
Spherical Intraocular Lenses Implantation

Hyunseok Ahn, M.D.!, Sun Woong Kim, M.D.},
Fung Kweon Kim, M.D., Ph.D.!, Tae-im Kim, M.D.'

Vision Research Institute, Department of Ophthalmology, Yonsei University College of Medicine’, Seoul, Korea
Department of Ophthalmology, Soonchunhyang University College of Medicine, Bucheon’, Korea

Purpose: To compare postoperative wavefront aberration and visual functions between aspherical Tecnis
79003, a new acrylic aspheric intraocular lens (IOL), and spherical AcrySof SA60AT IOL.

Methods: Fifty patients (56 eyes) who underwent cataract extraction and were implanted with spherical or
aspherical IOLs were randomly evaluated by wavefront analysis, including an examination of spherical
aberration and higher-order aberrations using two different types of aberrometers (ray tracing and automatic
retinoscope), manifested refraction, a contrast sensitivity test, and modulation transfer function (MTF), three
months after surgery.

Result: There were no statistically significant differences of spherical equivalent and best-corrected visual
acuity between the two different IOL groups. However, the aspherical IOL group showed less spherical
aberration and better contrast sensitivity and MTF than the spherical IOL group.

Conclusions: Tecnis Z9003 could compensate for positive spherical aberrations of the cornea and improve
contrast sensitivity and MTF, thereby improving visual function.

J Korean Ophthalmol Soc 49(8):1248-1255, 2008

Key Words: Aspheric intraocular lens, Contrast sensitivity, Modulation transfer function, Spherical aberration,
Visual function
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